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(57)Abstract: 

PURPOSE: To achieve higher safety with the prevention of damage to 
an internal wall of a blood vessel by a method wherein a main part of a 
catheter main body having an inner tube with high rigidity and an outer 
tube with rigidity lower than the inner tube and moreover, the outer tube 
sticks out by a specified length from the tip of the inner tube. 
CONSTITUTION: A catheter body 2 has a main part which is arranged to 
be a double structure which comprises an inner tube 4 and an outer 
tube 5 joined closely on the external surface thereof 4 and the inner 
tube 4 is made of a material with higher rigidity while the outer tube 5, a 
soft material. The catheter body 2 is made up of a base part 6 of a 
double structure, an intermediate part 7 and a tip part 8 having the outer 
tube 5 alone in the order from the mounting end side. At the base part 6, 
the outer diameter of the catheter body 2 is almost constant in the 
longitudinal direction of the tip 22. At the intermediate part 7, the outer 
diameter of the catheter body 2 decreases gradually toward the tip 22 
while the inner tube 4 also has the outer diameter thereof decreasing 
gradually toward the tip 22. Thus, the thickness of the inner tube 4 
becomes thin gradually and the rigidity thereof decreases continuously. 
At the tip part 8, the inner tube 4 lacks. With the outer tube 5 alone, the 
outer diameter of the catheter body 2 decreases gradually in the direction of the tip. 




http://www19.ipdl.inpit.gojp/PA1/result/detail/main/wAAA5.aOAUDA405253304P1.htm 2010/09/17 



JP.05-253304.A [CLAIMS] 



1/1 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It has the catheter body in which made double tube structure which consists of an inner tube and an 
outer tube stuck to an outside surface of this inner tube, it applied at a tip from a end face, and a lumen was 
formed in an inside. A base which a rate of bending flexibility of said inner tube is a larger vessel catheter than a 
rate of bending flexibility of said outer tube, and said catheter body has an almost constant outer diameter to a 
longitudinal direction, and consists of said inner tube and said outer tube. 

Pars intermedia which consists of said inner tube which it is extended toward the direction of a tip of a catheter 
body from a tip of this base, and the outer diameter dwindles toward the direction of a tip at least, and said 
outer tube. 

Said outer tube which it is extended toward the direction of a tip of a catheter body from a tip of this pars 
intermedia, and the outer diameter dwindles toward the direction of a tip. 

It is the vessel catheter provided with the above, and the smooth surface where an outside surface of a 
catheter body continued, respectively is formed. 

[Claim 2]The vessel catheter according to claim 1 which an outer diameter of said inner tube in said pars 
intermedia dwindles toward the direction of a tip. 

[Claim 3]The vessel catheter according to claim 1 or 2 which thickness of said outer tube in said tip part 
dwindles toward the direction of a tip. 

[Claim 4]The vessel catheter according to any one of claims 1 to 3 whose rates of bending flexibility of said 
inner tube (ASTM D-790, 23 **) are 1500-15000 kg / cm 2 . 

[Claim 5]The vessel catheter according to any one of claims 1 to 4 with which said inner tube comprises a 
polyamide elastomer. 

[Claim 6]The vessel catheter according to any one of claims 1 to 5 whose rates of bending flexibility of said 
outer tube in said tip part (ASTM D-790, 23 **) are 5-1500 kg / cm 2 . 

[Claim 7]The vessel catheter according to any one of claims 1 to 6 with which said outer tube comprises a 
polyester elastomer. 

[Claim 8]The vessel catheter according to any one of claims 1 to 7 with which an outside surface of said 
catheter body is covered with hydrophilic polymer material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the vessel catheter used for superselective pouring of drugs, 

such as an intravascular operation and an anticancer drug, angiography, etc. 

[0002] 

[Description of the Prior Art]In recent years, a surgical operation is not conducted but the intravascular 
operation which treats the lesions (an aneurysm, an arteriovenous malformation tumor, etc.) which inserted the 
catheter into the blood vessel endermically and were rich in vascular lesion and a blood vessel prospers. In such 
technique, crookedness meandering must be carried out intricately and a vessel catheter must be selectively 
inserted in the specific part of a thin blood circulatory system with much branching. 

[0003] For example, in the intravascular operation called the plug way given to an aneurysm, an arteriovenous 
malformation tumor, etc. which are looked at by the cerebral blood vessel etc. The tip of a thin vessel catheter 
is selectively inserted to the affected part within a brain, or its neighborhood, A coil is poured into granular plug 
substances, such as liquefied plug substances, such as a dimethylsulfoxide solution of cyanoacrylate and an 
ethylene-vinylalcohol copolymer, and granulation of polyvinyl alcohol, and it from the tip of a vessel catheter. 
Thus, the vessel catheter of a narrow diameter according to it is used for administration of the drugs to a thin 
blood vessel, or pouring of a contrast medium. 

[0004]Therefore, to the vessel catheter of such a narrow diameter. To chemical and biosafety [ which are 
required of the usual vessel catheter ], in addition, in order to require the operativity which can be inserted in 
the blood circulatory system of a thin complicated pattern with quick and positive selectivity and to pour in 
further the plug substance mentioned above, Chemical resistance, the solvent resistance which does not 
produce deterioration when especially solvents, such as dimethyl sulfoxide, are contacted, etc. are required. 
[0005]What is called pushing nature which the power which a way person pushes in may be certainly delivered to 
the tip side from the end face side of a catheter in order to make the inside of a blood vessel insert in when the 
above-mentioned operativity of a vessel catheter is explained in full detail, The torque convectivity which the 
torque applied in the end face side of a catheter may be certainly delivered to the tip side, with the conformity 
(the following and "the conformity over a guide wire" — or it is only called "flattery nature") which can progress 
without damaging a blood vessel wall smoothly along with the guide wire in which the inside of the crooked blood 
vessel was inserted beforehand. Also after a catheter tip's reaching to the target place and drawing out a guide 
wire, the kink-proof nature which bending does not produce is needed for a catheter by the curve of a blood 
vessel, and the crooked part. The lubricity (slidability by reduction of a coefficient of friction) of the outside 
surface of a catheter is needed as one of the greatest factors that give these character to a catheter. 
[0006]Among these, as conventional technology for giving pushing nature and the conformity over a guide wire, 
The vessel catheter which comprised a comparatively softness outer tube which has the portion which covered 
the outside surface of a comparatively hard inner tube and this inner tube, and was projected from the tip of the 
inner tube and whose main long part is double tube structure is developed and used. In such a vessel catheter, 
the thing of the following combination is proposed as that of the component of an inner tube and an outer tube. 
[0007]In the real table No. 500013 [ Showa 60 to ], and the correspondence U.S. Pat. No. 4385635 item, 
polyamide is used for an inner tube, and urethane is used for an outer tube, and the vessel catheter formed in 
tapered shape so that the inside diameter might increase the tip end part of an inner tube gradually is indicated. 
However, in this vessel catheter, since, an outer tube is a product made from urethane, it is lacking in said 
solvent resistance, and is not suitable for the catheter used for a plug way. 

[0008]In this device, since rigidity changes from a part for the double tube part of polyamide and urethane 
rapidly in the boundary part which shifts to a part for 1-fold tube part of urethane, a catheter body also has the 
fault of being easy to produce bending (kink). In particular, in a part for 1-fold tube part of urethane. an outer 
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diameter and an inside diameter are constant, since rigidity is not gradually decreasing toward a tip, it is the 
cause by which stress concentration arises from a double tube in the boundary part which shifts to one 
detonator, and this produces a kink, and flattery nature is also inferior, repeating intravascular operation 
especially — a line — to inside, due to construction material fatigue, in being excessive, a report that the 
boundary part which shifts to one detonator cut from the double tube appears here and there. 
[0009]In JP.62-17082.Y. silicone rubber is used for an outer tube and the vessel catheter using the hard resin 
chosen as the inner tube from polyethylene, polypropylene, a fluoro-resin, and hard vinylchloride resin is 
indicated. In [ although there is solvent resistance in this vessel catheter (except for hard vinylchloride resin) ] 
the boundary part of the portion (body part 4) of a double tube, and the portion (tip part 3) of one detonator. 
Since the level difference equivalent to the thickness of an inner tube is formed in the tube lumen, it is easy to 
produce bending in this portion, and said kink-proof nature is inferior. Kink-proof nature is inferior similarly about 
combination in recent years in the inner tube made from polypropylene put in practical use, and the outer tube 
made from an ethylene-vinylacetate copolymer. 

[0010]In JP.59-156353A the tubular body by the side of the base made of nylon and the tip part made from a 
polyether polyamide copolymer are united, and the vessel catheter which marked the pliability of the tip part 
moderately is indicated. However, this vessel catheter is not what makes double pipe construction, Since it is 
what unites and connects a dissimilar material, there are fear of cutting in a fusion part and a possibility of a 
level difference being formed in an outside surface and doing damage to a blood vessel wall at the time of 
catheter implantation, and there is a fault that the still more nearly special manufacturing installation for fusion 
of polymer must be used. 

[001 1]In the U.S. Pat. No. 4636346 item, the guiding catheter which has the principal part of 3-fold tube 
structure and a tip part of the double tube structure (the interlayer of the principal part is lacked) extended in 
the direction of a tip from it is indicated. Since this catheter is a catheter for the guide for inserting other 
catheters in that lumen (lumen), and deriving to a target part, let it be a premise to take the inside diameter of a 
lumen as greatly as possible. 

Therefore, it is difficult to apply to the vessel catheter of the narrow diameter mentioned above as a matter of 
fact. 

[0012]Since each vessel catheter which was mentioned above was lacking in the lubricity of the outside surface 
and inferior to the slidability within a blood vessel, it was difficult for it to make a vessel catheter arrive at a 
target part safely for a short time. 
[0013] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is excellent in operativity, such as 
pushing nature, conformity, kink-proof nature, and there is little vascular injury, it is excellent in safety, and 
there is in providing a vessel catheter suitable also for the technique especially to the blood vessel of a narrow 
diameter. 
[0014] 

[Means for Solving the Problem]Such a purpose is attained by this invention of following the (1) - (8). 
[0015](1) Double tube structure which consists of an inner tube and an outer tube stuck to an outside surface 
of this inner tube is made, Have the catheter body in which it applied at a tip from a end face, and a lumen was 
formed in an inside, and from a rate of bending flexibility of said outer tube, a rate of bending flexibility of said 
inner tube is a large vessel catheter, and said catheter body, A base where an outer diameter is almost constant 
to a longitudinal direction, and becomes it from said inner tube and said outer tube, Pars intermedia which 
consists of said inner tube which it is extended toward the direction of a tip of a catheter body from a tip of this 
base, and the outer diameter dwindles toward the direction of a tip at least, and said outer tube. It is extended 
toward the direction of a tip of a catheter body from a tip of this pars intermedia, and comprises a tip part which 
consists of said outer tube which the outer diameter dwindles toward the direction of a tip, Near the boundary 
part of said base and said pars intermedia, and in [ apply to said tip part from said pars intermedia, and the 
flexural rigidity of a catheter body gradually decreases, and ] near the boundary part of said pars intermedia and 
said tip part, A vessel catheter currently forming the smooth surface where an outside surface of a catheter 
body continued, respectively. 

[0016](2) A vessel catheter given in the above (1) which an outer diameter of said inner tube in said pars 
intermedia dwindles toward the direction of a tip. 

[0017](3) A vessel catheter the above (1) which thickness of said outer tube in said tip part dwindles toward the 
direction of a tip, or given in (2). 

[0018](4) A vessel catheter the above (1) whose rates of bending flexibility of said inner tube (ASTM D-790, 23 
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**) are 1500-15000 kg / cm 2 thru/or given in either of (3). 

[0019](5) A vessel catheter the above (1) by which said inner tube is constituted from a polyamide elastomer 
thru/or given in either of (4). 

[0020](6) A vessel catheter the above (1) whose rates of bending flexibility of said outer tube in said tip part 
(ASTM D-790, 23 **) are 5-1500 kg / cm 2 thru/or given in either of (5). 

[0021](7) A vessel catheter the above (1) by which said outer tube is constituted from a polyester elastomer 
thru/or given in either of (6). 

[0022](8) A vessel catheter the above (1) with which an outside surface of said catheter body is covered with 

hydrophilic polymer material thru/or given in either of (7). 

[0023] 

[Function]The vessel catheter of this invention A rigid inner tube with a high main part of a catheter body, Since 
it comprises a double tube which combined the rigid low outer tube compared with this, an outer tube carries out 
predetermined length projection from the tip of an inner tube further and the flexible catheter tip part is formed, 
Not to mention the usual artery and vein whose path is comparatively large, pushing nature, conformity, and 
kink-proof nature outstanding in a detailed and complicated blood vessel like a cerebral blood vessel or other 
peripheral vessels, for example are demonstrated, it has positive selectivity in vascular bifurcation, and safety is 
also still higher, 

[0024]When it furthermore explains in full detail, in the vessel catheter of this invention the portion of double 
tube structure. It comprises a base where the outer diameter of a catheter body is almost constant to a 
longitudinal direction, and pars intermedia which the outer diameter of a catheter body dwindles toward the 
direction of a tip, Comprise only an outer tube more flexible than pars intermedia to the tip side, and since the 
tip part which an outer diameter dwindles toward the direction of a tip is formed, it applies to pars intermedia 
from a base, The outstanding pushing nature and torque convectivity are demonstrated, it applies to a tip part 
from pars intermedia, the outstanding conformity over the guide wire inserted in the blood vessel crooked since 
the rigidity of the catheter body decreased continuously over the whole region mostly is demonstrated, and also 
bending (kink) is prevented. 

[0025]In this case, in pars intermedia and a tip part, since the outer diameter is gradually decreasing toward the 
direction of a tip, the insertion nature at the time of pushing in a catheter in a blood vessel (performance 
traverse) and the selectivity in vascular bifurcation are high. In the boundary part of a base and pars intermedia, 
and the boundary part of pars intermedia and a tip part, since the outside surface of a catheter body forms the 
continuous smooth surface without a level difference, respectively, there are few stimuli to a blood vessel and 
they do not do damage. 

[0026]So that the outer diameter of the inner tube in pars intermedia may gradually decrease toward the 
direction of a tip, That is, the rigid abrupt change and stress concentration in said boundary part are lost, and it 
becomes difficult to produce a kink by forming the outside surface of an inner tube in tapered shape by adjusting 
appropriately the elastic modulus of an inner tube and an outer tube with selection of material or a size again. 
Since rigidity is comparatively high near a room temperature, and especially the inner tube that comprised a 
polyamide elastomer or a polyester elastomer is excellent in pushing nature and becomes flexible near body 
temperature, it adapts itself to crookedness of a blood vessel well, and flattery nature and kink-proof nature 
increase further. 

[0027]Safety increases much more, without contacting blood etc., carrying out formation in the lubricous 
surface, and the operativity within a blood vessel improving further, and damaging a blood vessel wall, when the 
outside surface of a catheter body is covered with hydrophilic polymer material. 
[0028] 

[Elements of the Invention]Hereafter, this invention is explained in detail based on a good example shown in an 
accompanying drawing. A top view in which drawing 1 shows an example of an entire configuration of a vessel 
catheter of this invention, and drawing 2 are drawings of longitudinal section expanding and showing composition 
near the tip part of a vessel catheter shown in drawing 1. By drawing 2, in order to understand easily, especially 
a diameter direction of a vessel catheter is expanded and it is shown typically. 

[0029]As shown in drawing 1, the vessel catheter 1 of this invention comprises the catheter body 2 and the hub 
11 with which the end face 21 of this catheter body 2 was equipped. The lumen 3 is formed in an inside, covering 
the catheter body 2 at the tip 22 from the end face 21. This lumen 3 serves as channels, such as a drug 
solution. 

At the time of insertion in a blood vessel of the vessel catheter 1, a guide wire is inserted in in the lumen 3. 
The hub 1 1 functions also as a grasping part at the time of functioning as inlets, such as a drug solution into the 
lumen 3, and a loading slot of said guide wire, and operating the vessel catheter 1. 
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[0030] As shown in drawing 2, double tube structure which consists of the outer tube 5 which the catheter body 
2 was stuck to the main part on an outside surface of the inner tube 4 and this inner tube 4, and was joined is 
made. The inner tube 4 comprises a rigid large material comparatively. 
The outer tube 5 comprises a comparatively flexible material. 

The catheter body 2 comprises the base 6, the pars intermedia 7, and the tip part 8 sequentially from the end 
face 21 side. Among these, the base 6 and the pars intermedia 7 are making said double tube structure, and the 
tip part 8 comprises only the outer tube 5. 

[0031]In the base 6, an outer diameter of the catheter body 2 is almost constant to a catheter longitudinal 
direction. It is preferred that an inside diameter (diameter of the lumen 3) of the catheter body 2 is almost 
constant similarly. 

[0032]In the pars intermedia 7, an outer diameter of the catheter body 2 is gradually decreasing toward the 
direction of the tip 22 (henceforth the direction of a tip). In the pars intermedia 7. it is preferred that an outer 
diameter of the inner tube 4 gradually decreases toward the direction of a tip, and, as for an inside diameter of 
the catheter body 2, it is still more preferred that it is almost fixed to a longitudinal direction. Thereby, thickness 
of the inner tube 4 becomes thin gradually toward the direction of a tip, and the rigidity also decreases 
continuously. 

[0033]The inner tube 4 lacks and the tip part 8 comprises only the outer tube 5. In this tip part 8 f an outer 
diameter of the catheter body 2 is gradually decreasing toward the direction of a tip. thickness of the outer tube 
5 like a graphic display, in the tip part 8, in order to make regularity or its percentage reduction low for a 
diameter of the lumen 3 and to improve the insertion nature of a guide wire although it may be about 1 law at a 
catheter longitudinal direction. It is preferred that the outer-tube 5 whole region or a part of thickness gradually 
decrease toward the direction of a tip. It is advantageous also to decreasing the rigidity of the tip part 8 
continuously in the direction of a tip to have such composition, and it is preferred also for improvement in 
conformity and safety. 

[0034]As it is indicated in drawing 2 as a cone angle of an outside surface of the catheter body 2 in the pars 
intermedia 7, and a cone angle of an outside surface of the catheter body 2 in the tip part 8, it may be the same 
or may differ. In the boundary part 9 of the base 6 and the pars intermedia 7. the smooth surface (for example, 
field which curves to a catheter longitudinal direction) where an outside surface of the catheter body 2 
continued is formed, and a level difference is not formed substantially. The boundary part 9 is prevented also 
from that there are few stimuli to a blood vessel and they also do damage to a blood vessel wall on the occasion 
of catheter implantation by this, and being prevented, being caught when passing through a loading slot of a 
catheter implantation instrument like a sheath moreover, and wearing out. 

[0035]Also in the boundary part 10 of the pars intermedia 7 and the tip part 8, since an outside surface of the 
catheter body 2 forms a successive surface and a level difference is not formed similarly, the same effect as the 
above is acquired. When a cone angle of an outside surface of the catheter body 2 in the pars intermedia 7 
differs from a cone angle of an outside surface of the catheter body 2 in the tip part 8. It is preferred that an 
outside surface of the catheter body 2 in the boundary part 10 forms the continuous smooth surface like said 
boundary part 9. 

[0036]As a component of the inner tube 4, for example Polyolefines, such as polypropylene and polyethylene. 
Polyester, such as polyamide, polyethylene terephthalate, and polybutylene terephthalate, Fluororesin, such as 
polyurethane, polyvinyl chloride, polystyrene system resin, and an ethylene-tetrafluoroethylene copolymer, 
Although it is usable in resin which has various flexibility, such as polyimide, and various elastomers, such as a 
polyamide elastomer, a polyester elastomer, and a polyurethane elastomer. Also especially in it, a polyamide 
elastomer or a polyester elastomer is preferred, and a polyamide elastomer is more preferred. By using such a 
material, rate of bending flexibility optimal as the inner tube 4 is obtained, and solvent resistance is high, and it 
excels in kink-proof nature etc. Since rigidity is comparatively high near a room temperature, and a polyamide 
elastomer and a polyester elastomer are excellent in pushing nature or torque convectivity and become flexible 
near body temperature, after inserting in the inside of the body, it gets used better in crookedness of a blood 
vessel, and flattery nature and kink-proof nature increase further. 

[0037]With a polyamide elastomer, here, for example Nylon 6, the nylon 64, Nylon 66, Nylon 610, Nylon 612, Nylon 
46, the nylon 9, NANAIRON 11, Nylon 12, N-alkoxy methyl denaturation nylon, Various aliphatic series or 
aromatic polyamide like hexamethylenediamine isophthalic acid polycondensation polymer and METAKISHI roil 
diamine adipic acid polycondensation polymer is used as a hard segment, A block copolymer which uses polymer, 
such as polyester and polyether, as a soft segment is typical, In addition, they are polymer alloys (a polymer 
blend, graft polymerization, random polymerization, etc.) of said polyamide and resin which is rich in pliability, a 
thing which elasticity-ized said polyamide with a plasticizer etc., and a concept also containing these mixtures 
further. 
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[0038]As for said plasticizer, it is preferred to use what is hard to be extracted in a solvent, blood, etc. With a 
polyester elastomer, saturated polyester, such as polyethylene terephthalate and polybutylene terephthalate, A 
block copolymer with polyether or polyester is typical, in addition are what elasticity-ized these polymer alloys 
and said saturated polyester with a plasticizer etc., and a concept also containing these mixtures further. 
[0039]Various additives, such as an alloy-ized agent, a compatibilizer, a hardening agent, a softener, a contrast 
medium, stabilizer, and colorant, may be blended with said polyamide elastomer or a polyester elastomer if 
needed. In this case, it is preferred that an addition ingredient uses what is hard to be extracted in a solvent, a 
drug solution, blood, etc. Although construction material of the inner tube 4 is usually made the same along with 
the longitudinal direction, the presentation may change with parts if needed. 

[0040]As a component of the outer tube 5, they are polypropylene and polyethylene (especially), for example. 
Polyolefines, such as low density polyethylene and an ethylene-vinylacetate copolymer, Although it is usable in 
resin and an elastomer which are rich in the various pliability of said polyamide elastomer, said polyester 
elastomer, a polyurethane elastomer, soft polyvinyl chloride, a polystyrene elastomer, a fluorinated elastomer, 
silicone rubber, latex rubber, etc., Also in it, since it is the same as that of the above especially, a polyamide 
elastomer or a polyester elastomer is preferred, and a polyester elastomer is more preferred. 
[0041]Although construction material of the outer tube 5 is usually made the same along with the longitudinal 
direction, the presentation may change with parts if needed. Generally, objective flexural rigidity is expressed 
with a product of the rate E of bending flexibility, and section second-moment I. Section second-moment I of a 
catheter body which is a cylindrical tubular body is determined from outer diameter D Q and inside diameter Dj, 

and is shown by formula with the one following. 

[0042] 

[Equation 1] 

it (Do^Di 4 ) 

I = 

6 4 

[0043]That is, rigidity also becomes high as outer diameter D Q becomes large, and, so that the difference of 

outer diameter D Q and inside diameter D ; is [ outer diameter D Q ] larger in a fixed case. Since the tendency for it 

to be regulated by the blood circulatory system and technique which apply [ in the case of a vessel catheter ] 
the outer diameter and inside diameter of the catheter body 2 in many cases, and for the difference of an outer 
diameter and an inside diameter to become small experientialty is shown, the rigidity of a catheter body becomes 
low and becomes disadvantageous for bending prevention. Therefore, in order to obtain required and sufficient 
rigidity, it is preferred to perform material selection on the basis of the rate of bending flexibility of material. 
[0044]In this invention, the rigidity of the base 6 and the pars intermedia 7 is mainly pushed in, and influences a 
sex and torque convectivity. 

The most is left to the rigidity of the inner tube 4. 

The rigidity of the tip part 8 mainly influences flattery nature and ****** resistance (pressure to the blood 

vessel crooked especially). 

It is equal to the rigidity of the outer tube 5. 

And the rigidity of the inner tube 4 and the balance with rigidity of the outer tube 5 influence kink-proof nature 
greatly. Since it is such, it is required to make flexural rigidity of the inner tube 4 and the outer tube 5 into a 
proper value, and, specifically, it is preferred to consider it as the following ranges. 

[0045]As for the rate of bending flexibility of the inner tube 4 (ASTM D-790, 23 **). it is preferred that they are 
1 500-15000 kg / cm 2 , and it is more preferred that they are 2000-8000 kg / cm 2 . If pushing nature and torque 
convectivity are inferior in this being less than 1500 kg / cm 2 and 15000 kg / cm 2 is exceeded, The conformity 
over a guide wire worsens and the load to a flexible blood vessel wall increases, and moreover, a rigid difference 
with the tip part 8 becomes large, and it becomes easy to produce a kink in the boundary part 10. 
[0046]As for the rate of bending flexibility of the outer tube 5 and the outer tube 5 especially in the tip part 8 
(ASTM D-790. 23 **), it is preferred that they are 5-1500 kg / cm 2 , and it is more preferred that they are 300- 
800 kg / cm 2 . The power and torque which are pushed in from the base 6 as this is less than 5 kg / cm 2 become 
are hard to be transmitted up to the tip 22 neighborhood. The rigid difference of the pars intermedia 7 and the 
tip part 8 becomes large, if it becomes easy to produce a kink in the boundary part 10 and 1500 kg / cm is 
exceeded, the conformity over a guide wire will worsen and the stimulus given to a blood vessel wall will become 
large. 

[0047]As for the difference of the rate of bending flexibility of the inner tube 4 and the outer tube 5 (ASTM D- 
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790. 23 **). it is preferred that they are 100-14000 kg / cm 2 grade, and it is more preferred that they are 100- 
6000 kg / cm 2 grade. In this Description, the rate of bending flexibility of an inner tube or an outer tube means 
the rate of bending flexibility of the material which constitutes an inner tube and an outer tube. In this invention, 
the junction to the inner tube 4 and the outer tube 5. It is made as [ stick / the peripheral face of the inner tube 
4 and the inner skin of the outer tube 5 ], and as the method, For example, the method of pasting up the inner 
tube 4 and the outer tube 5 with adhesives or a solvent, the method of welding the inner tube 4 and the outer 
tube 5 (for example, thermal melting arrival, high frequency weld), the method of expanding the outer tube 5 with 
a solvent and inserting the inner tube 4, or the method of forming the inner tube 4 and the outer tube 5 in one 
by 2 color extrusion molding is mentioned. 

[0048]In this invention, although the size in particular of the catheter body 2 is not limited, in the case of the 
vessel catheter used inserting in a cerebral blood vessel, for example the overall length of the catheter body 2, 
About 50-200 cm, about 70-150 cm is especially preferred, as for especially the length of the pars intermedia 7, 
about 10-20 cm is preferred about 5-30 cm, and, as for especially the length of the tip part 8, about 10-20 cm is 
preferred about 7-35 cm. In such a range, the balance of the flexural rigidity of each part of the catheter body 2 
becomes good, and the effect mentioned above is demonstrated effectively. As for the size of the same 
viewpoint to others in the base 6, the pars intermedia 7, and the tip part 8, it is preferred to consider it as the 
range shown in the following table 1. 
[0049] 
[Table 1] 

^ 1 : mm) 





mw>6 








0.6 —2.0 
(0.7 —1.2 ) 


0.5 —1.6 * 
(0.7 — L.O ) 


0.3 —1.0 * 
(0.6 —0.9 ) 




0.2 —1.6 
(0.3 —0.9 ) 


0.2 —1.3 
(0.3 —0.7 ) 


0.2 —0.7 * 
(0.3 —0.6 ) 




0.05— 0.3 
(0.05—0.2 ) 


0.03—0.3 
(0.05—0.15) 


0.05— 0.3 
(0. 05—0. 15) 




0.05—0.5 
(0.08—0.3 ) 


0. 025—0. 25* 
1 (0.01—0.2 ) 





[0050]What the outside surface of the catheter body 2 is covered for with the hydrophilic (or water solubility) 
polymeric material in this invention (not shown) is preferred. Thereby, when the outside surface of the catheter 
body 2 contacts blood or a physiological saline, a coefficient of friction decreases, lubricity is given, the 
slidability of the catheter body 2 improves much more, and, as a result, pushing nature, conformity, kink-proof 
nature, and safety increase much more. As hydrophilic polymer material, the polymeric materia! of following 
nature or composition or its derivative is mentioned. 

[0051]The example of a <naturally-ocurring-polymers substance> 1 starch system : Carboxylmethyl starch, The 
example of dialdehyde starch 2 cellulose type : CMC, MC. HEC, HPC3 tannin, the examplertannin of a NIGUNIN 
system, the example:alginic acid of a NIGUNIN 4 polysaccharide system, gum arabic, guar gum, tragacanth gum, 
the example of TAMAR1NTO kind 5 protein: Gelatin, casein, glue, collagen [0052]example of <synthetic water 
soluble polymer> 1PVA system: — example of polyvinyl alcohol 2 polyethylene-oxide system: — polyethylene 
oxide. Example of polyethylene-glycol 3 acrylic acid series :. Example of a sodium-polyacrylate 4 maleic- 
anhydride system :. Example of methyl vinyl ether maleic anhydride copolymer 5 phthalate system :. example of 
polyhydroxyethyl phthalic ester 6 water soluble polyester: — example of polydimethyl roll propionate ester 7 
ketone aldehyde resin: — example of methyHsopropyl-ketone formaldehyde-resins 8 acrylamide system: — 
example of polyacrylamide 9 polyvinylpyrrolidone system:, example of PVP10 polyamine system: — example of 
; polyethyleneimine 1 1 poly electrolyte: — the polystyrene sulfonate 12 — in addition to this — example: — 
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water-soluble nylon [0053]But especially A cellulose type polymeric material (for example 

hydroxypropylcellulose). [ among these ] A polyethylene oxide system polymeric matenal (polyethylene glycol). A 
maleic anhydride system polymeric material (for example, a maleic anhydride copolymer like a methyl vinyl ether 
maleic anhydride copolymer). Since a low coefficient of friction is obtained stably, an acrylamide system 
polymeric material (for example, polyacrylamide) and water-soluble nylon (for example. AQ-nylon P-70 by Toray 
Industries Inc ) are preferred. If it is not limited to a water-soluble thing but the above-mentioned water soluble 
polymer substance is made into basic constitution as a derivative of the above-mentioned polymeric material, 
there is no restriction in particular, and even if insolubilized. there is flexibility and it should just carry out water 
to a chain. 

[0054]For example, the esterification material obtained by condensation of the above-mentioned polymeric 
material addition, substitution, oxidation, a reduction reaction, etc.. A salt, an amidation thing, an anhydride a 
halogenide. an etherification thing, hydrolyzate. An acetalization thing, a formal ghost, an ARUK1 roll ghost the 
4th class ghost, a diazotization thing. A hydrazide ghost a sulfonation thing, a nitration thing, an ion complex; A 
diazonium group, An azido group, an isocyanate group, an acid chloride group, an acid anhydride group an imino 
carbonic ester group. A bridge construction thing with the substance which has two or more ^f^ t ' v ® I ! i u " ctlonal 
groups, such as an amino group, a carboxyl group, an epoxy group, a hydroxyl group, and an ARURAHIDO group, 
copolymer with a vinyl compound, acrylic acid, methacrylic acid, diene series, a maleic anhydride, etc.. etc. are 

Eo055]In e order to fix such an enveloping layer of hydrophilic polymer material to the outside surface of the 
catheter body 2, it is preferred to carry out by carrying out a covalent bond to the reactive functional group 
existed or introduced into the inside of the outer tube 5 or the surface of the outer tube 5. Thereby, the 
continuous lubricative surface can be obtained. The reactive functional group existed or introduced into the 
inside of the outer tube 5 or the surface, As long as it reacts to said polymeric material, it joins together thru/or 
constructs a bridge and it fixes, what kind of thing may be used. A diazonium group, an azido group, an 
isocyanate group, an acid chloride group, an acid anhydride group, an imino carbonic ester group, an amino group, 
a carboxyl group, an epoxy group, a hydroxyl group, an aldehyde group, etc. are mentioned, and an isocyanate 
group, an amino group, an aldehyde group, and an epoxy group are especially preferred. 

[0056]Although the average molecular weight in particular of the hydrophilic polymer material in this invention is 
not limited, its about three to 5 million thing is preferred. Thereby, lubricity is high, and it is moderate thickness, 
and a lubricating layer with a moderate degree of swelling at the time of water is obtained. Especially although 
the thickness in particular of the lubricating layer by such hydrophilic polymer material is not limited it is 
preferred to be referred to as about 1-30 micrometers about 0.1-100 micrometers. What is indicated to JP.53- 
106778.A. US.4100309.B, JP.60-259269.A. and JP.1-33181.B is applicable to the presentation and coating 
method of hydrophilic polymer material in this invention, for example. 
[0057] 

[Example]Hereafter. concrete working example of this invention is described. 

(EXAMPLE) The Plastic solid of the inner tube 4 was manufactured by the polyamide elastomer which is a 
copolymer of polypropylene oxide and Nylon 61 0. on the other hand, the Plastic solid of the outer tube 5 was 
manufactured by the polyester elastomer which is a copolymer of polytetramethylene oxide and polybutylene 
terephthalate. said inner tube 4 was inserted into this outer tube 5. these were welded, and the catheter body Z 
of the structure shown in drawing 2 was produced. 

[0058]The rates of bending flexibility of said inner tube 4 (ASTMD-790. 23 **) were 5000 kg / cm . and the 
rates of bending flexibility of said outer tube 5 (ASTM D-790, 23 **) were 720 kg / cm 2 Next, the enveloping 
layer of the methyl vinyl ether maleic anhydride copolymer which is hydrophilic polymer material mostly in the 
whole region of the outside surface of said catheter body 2 is formed by the method ind.cated to JP.1-33181.B. 
Then, the end face 21 of the catheter body was equipped with the hub 1 1. and the vessel catheter of this 
invention was obtained. 

[0059]The size of each part of the catheter body 2 is as follows. 

Catheter body overall length : 1 50-cm base length . : 1 10-cm base outer diameter : 1 .1-mm base '"Side 
diameter . : 0.65-mm pars intermedia length: — 20-cm pars intermedia outer diameter: — 1.1 mm to 0.90 mm 
gradual decrease pars intermedia inside diameter: — 0.65-mm tip part length: — 20-cm tip part outer ^ameter 
— 0 90 mm to 0 74 mm — gradual decrease tip part inside diameter: — gradually decrease from 0.65 mm to 0.54 
mm [0060](Comparative example) Manufacture the Plastic solid of the inner tube 14 with polypropylene, on the 
other hand manufacture the Plastic solid of the outer tube 15 with an ethylene-vinylacetate copolymer, insert 
said inner tube 14 into this outer tube 1 5. and these are welded. The catheter body 12 in which the base 16 as 
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shown in drawing 3 comprised a double tube, and the tip part 18 comprised only the outer tube 5 was produced. 
This catheter body 12 does not have a portion equivalent to pars intermedia. Next, the end face of this catheter 
body 12 was equipped with the same hub 1 1 as said working example, and vessel catheter 1' of the comparative 
example was obtained. 

[0061]The size of each part of the catheter body 12 is as follows. 

catheter body overall-length: — 146-cm base length : 128-cm base outer diameter : 0.94~mm base inside 
diameter : 0.61 -mm tip part length: — 18-cm tip part outer diameter — 0.74-mm tip part outer diameter: — 
0.54 mm [0062][Experiment 1] In order to investigate kink-proof nature to the vessel catheter of above- 
mentioned working example and a comparative example, the following bending examinations were done. In a 
cylindrical adjustment catch, insert a catheter body to the position of the abbreviation half length of the pars 
intermedia, and it fixes, on the other hand, a wire in the lumen of a catheter body from the tip side of a catheter 
body to the position of the length for the minute of a tip part half [ about ], [ insert and ] In underwater [ 37 ** ], 
the wire was gradually moved so that the end face might draw an arc centering on the tip (lumen inside), and the 
angle theta of the axis of a base when a crease arises on the boundary between pars intermedia and a tip part, 
and the axis of a tip part to make was measured (five measurement counts). 

[0063]To being theta= 71.0 degrees, with the vessel catheter of the above-mentioned comparative example, it is 
theta= 64.1 degrees and the result checked that the vessel catheter of this invention was excellent in kink-proof 
nature with the vessel catheter of working example of above-mentioned this invention. 

[0064][Experiment 2] The following animal experiments were conducted using the vessel catheter of above- 
mentioned working example and a comparative example, and the operativity of the vessel catheter was 
investigated. In the lumen of a catheter, where a guide wire is inserted in, from the carotid artery of the rabbit, 
the catheter body was inserted and the tip was introduced to the peripheral part of a mesenteric artery through 
the abdominal aorta. The blood vessel was chosen in the tee of a blood vessel, combining suitably the attitude of 
a guide wire, the attitude of a catheter, and rotation. 

[0065]ln the vessel catheter of working example of above-mentioned this invention, friction with a blood vessel 
is small, pushing nature and the torque convectivity in the case of rotation are very good, the flattery nature to 
the selectivity and the guide wire of a blood vessel in a tee also has them, and such an effect was especially 
demonstrated also in the peripheral vessel of a narrow diameter. [ good ] Since it was such, operation of 
catheter implantation was easy and time until the tip of a catheter reaches to a target part was also a short 
time (about 5 minutes). 

[0066]On the other hand, in the vessel catheter of the above-mentioned comparative example, it is in pushing 
nature and torque convectivity about a problem, selection of the blood vessel in a tee took time and effort, the 
flattery nature to a guide wire was also inferior, and such a fault was remarkable in the peripheral vessel of a 
narrow diameter especially. Therefore, time until the tip of a catheter reaches operation of catheter implantation 
to a target part with difficulty was also a long time (about 15 minutes) compared with said this invention. 
[0067] 

[Effect of the Invention]As stated above, according to the vessel catheter of this invention, a rigid inner tube 
with a high main part of a catheter body, Comprise a double tube which combined the rigid low outer tube 
compared with this, and the portion of this double tube, Comprise a base where the outer diameter of a catheter 
body is almost constant to a longitudinal direction, and pars intermedia which the outer diameter of a catheter 
body dwindles toward the direction of a tip, and from pars intermedia further the tip part by the side of a tip, 
Since it comprises a flexible outer tube which an outer diameter dwindles, pushing nature, torque convectivity, 
the conformity over the guide wire inserted in the crooked blood vessel, kink-proof nature, and the selectivity in 
vascular bifurcation improve, and there are few stimuli to a blood vessel, damage to a blood vessel wall is 
prevented, and safety is also high. 

[0068]Since blood etc. are contacted, formation is carried out in the lubricous surface and frictional resistance 
decreases when the outside surface of a catheter body is covered with hydrophilic polymer material, the above- 
mentioned effect increases much more. Not to mention the usual artery and vein whose path is comparatively 
large, a path like a cerebral blood vessel or other peripheral vessels is small, and the effect of such this 
invention has much branching, and also when inserting selectively into the blood vessel which carried out 
crookedness meandering, it is demonstrated effectively, for example. 
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TECHNICAL FIELD 

[Industrial Application]This invention relates to the vessel catheter used for superselective pouring of drugs, 
such as an intravascular operation and an anticancer drug, angiography, etc. 
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PRIOR ART 

[Description of the Prior Art]In recent years, a surgical operation is not conducted but the intravascular 
operation which treats the lesions (an aneurysm, an arteriovenous malformation tumor, etc.) which inserted the 
catheter into the blood vessel endermically and were rich in vascular lesion and a blood vessel prospers. In such 
technique, crookedness meandering must be carried out intricately and a vessel catheter must be selectively 
inserted in the specific part of a thin blood circulatory system with much branching. 

[0003]For example, in the intravascular operation called the plug way given to an aneurysm, an arteriovenous 
malformation tumor, etc. which are looked at by the cerebral blood vessel etc. The tip of a thin vessel catheter 
is selectively inserted to the affected part within a brain, or its neighborhood, A coil is poured into granular plug 
substances, such as liquefied plug substances, such as a dimethylsulfoxide solution of cyanoacrylate and an 
ethylene-vinylalcohol copolymer, and granulation of polyvinyl alcohol, and it from the tip of a vessel catheter. 
Thus, the vessel catheter of a narrow diameter according to it is used for administration of the drugs to a thin 
blood vessel, or pouring of a contrast medium. 

[0004]Therefore, to the vessel catheter of such a narrow diameter. To chemical and biosafety [ which are 
required of the usual vessel catheter ], in addition, in order to require the operativity which can be inserted in 
the blood circulatory system of a thin complicated pattern with quick and positive selectivity and to pour in 
further the plug substance mentioned above, Chemical resistance, the solvent resistance which does not 
produce deterioration when especially solvents, such as dimethyl sulfoxide, are contacted, etc. are required. 
[0005]What is called pushing nature which the power which a way person pushes in may be certainly delivered to 
the tip side from the end face side of a catheter in order to make the inside of a blood vessel insert in when the 
above-mentioned operativity of a vessel catheter is explained in full detail, The torque convectivity which the 
torque applied in the end face side of a catheter may be certainly delivered to the tip side, with the conformity 
(the following and "the conformity over a guide wire" — or it is only called "flattery nature") which can progress 
without damaging a blood vessel wall smoothly along with the guide wire in which the inside of the crooked blood 
vessel was inserted beforehand. Also after a catheter tip's reaching to the target place and drawing out a guide 
wire, the kink-proof nature which bending does not produce is needed for a catheter by the curve of a blood 
vessel, and the crooked part. The lubricity (slidability by reduction of a coefficient of friction) of the outside 
surface of a catheter is needed as one of the greatest factors that give these character to a catheter. 
[0006]Among these, as conventional technology for giving pushing nature and the conformity over a guide wire, 
The vessel catheter which comprised a comparatively softness outer tube which has the portion which covered 
the outside surface of a comparatively hard inner tube and this inner tube, and was projected from the tip of the 
inner tube and whose main long part is double tube structure is developed and used. In such a vessel catheter, 
the thing of the following combination is proposed as that of the component of an inner tube and an outer tube. 
[0007]In the real table No. 500013 [ Showa 60 to ], and the correspondence U.S. Pat. No. 4385635 item, 
polyamide is used for an inner tube, and urethane is used for an outer tube, and the vessel catheter formed in 
tapered shape so that the inside diameter might increase the tip end part of an inner tube gradually is indicated. 
However, in this vessel catheter, since an outer tube is a product made from urethane, it is lacking in said 
solvent resistance, and is not suitable for the catheter used for a plug way. 

[0008]In this device, since rigidity changes from a part for the double tube part of polyamide and urethane 
rapidly in the boundary part which shifts to a part for 1-fold tube part of urethane, a catheter body also has the 
fault of being easy to produce bending (kink). In particular, in a part for Wold tube part of urethane, an outer 
diameter and an inside diameter are constant, since rigidity is not gradually decreasing toward a tip. it is the 
cause by which stress concentration arises from a double tube in the boundary part which shifts to one 
detonator, and this produces a kink, and flattery nature is also inferior, repeating intravascular operation 
especially — a line — to inside, due to construction material fatigue, in being excessive, a report that the 
boundary part which shifts to one detonator cut from the double tube appears here and there. 
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[0009]In JP,62-17082,Y, silicone rubber is used for an outer tube and the vessel catheter using the hard resin 
chosen as the inner tube from polyethylene, polypropylene, a fluoro-resin. and hard vinylchloride resin is 
indicated. In [ although there is solvent resistance in this vessel catheter (except for hard vinylchloride resin) J 
the boundary part of the portion (body part 4) of a double tube, and the portion (tip part 3) of one detonator. 
Since the level difference equivalent to the thickness of an inner tube is formed in the tube lumen, it is easy to 
produce bending in this portion, and said kink-proof nature is inferior. Kink-proof nature is inferior similarly about 
combination in recent years in the inner tube made from polypropylene put in practical use, and the outer tube 
made from an ethylene-vinylacetate copolymer. 

[0010]In JP.59-156353.A, the tubular body by the side of the base made of nylon and the tip part made from a 
polyether polyamide copolymer are united, and the vessel catheter which marked the pliability of the tip part 
moderately is indicated. However, this vessel catheter is not what makes double pipe construction, Since it is 
what unites and connects a dissimilar material, there are fear of cutting in a fusion part and a possibility of a 
level difference being formed in an outside surface and doing damage to a blood vessel wall at the time of 
catheter implantation, and there is a fault that the still more nearly special manufacturing installation for fusion 
of polymer must be used. 

[001 1]In the U.S. Pat. No. 4636346 item, the guiding catheter which has the principal part of 3-fold tube 
structure and a tip part of the double tube structure (the interlayer of the principal part is lacked) extended in 
the direction of a tip from it is indicated. Since this catheter is a catheter for the guide for inserting other 
catheters in that lumen (lumen), and deriving to a target part, let it be a premise to take the inside diameter of a 
lumen as greatly as possible. 

Therefore, it is difficult to apply to the vessel catheter of the narrow diameter mentioned above as a matter of 
fact. 

[0012]Since each vessel catheter which was mentioned above was lacking in the lubricity of the outside surface 
and inferior to the slidability within a blood vessel, it was difficult for it to make a vessel catheter arrive at a 
target part safely for a short time. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]As stated above, according to the vessel catheter of this invention, a rigid inner tube 
with a high main part of a catheter body. Comprise a double tube which combined the rigid low outer tube 
compared with this, and the portion of this double tube. Comprise a base where the outer diameter of a catheter 
body is almost constant to a longitudinal direction, and pars intermedia which the outer diameter of a catheter 
body dwindles toward the direction of a tip, and from pars intermedia further the tip part by the side of a tip. 
Since it comprises a flexible outer tube which an outer diameter dwindles, pushing nature, torque convectivity. 
the conformity over the guide wire inserted in the crooked blood vessel, kink-proof nature, and the selectivity in 
vascular bifurcation improve, and there are few stimuli to a blood vessel, damage to a blood vessel wall is 
prevented, and safety is also high. 

[0068]Since blood etc. are contacted, formation is carried out in the lubricous surface and frictional resistance 
decreases when the outside surface of a catheter body is covered with hydrophilic polymer material, the above- 
mentioned effect increases much more. Not to mention the usual artery and vein whose path is comparatively 
large, a path like a cerebral blood vessel or other peripheral vessels is small, and the effect of such this 
invention has much branching, and also when inserting selectively into the blood vessel which carried out 
crookedness meandering, it is demonstrated effectively, for example. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]The purpose of this invention is excellent in operativity. such as 
pushing nature, conformity, kink-proof nature, and there is little vascular injury, it is excellent in safety, and 
there is in providing a vessel catheter suitable also for the technique especially to the blood vessel of a narrow 
diameter. 
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MEANS 



[Means for Solving the ProblemjSuch a purpose is attained by this invention of following the (1) - (8). 
[0015](D Double tube structure which consists of an inner tube and an outer tube stuck to an outside surface 
of this inner tube is made. Have the catheter body in which it applied at a tip from a end face, and a lumen was 
formed in an inside, and from a rate of bending flexibility of said outer tube, a rate of bending flexibility of said 
inner tube is a large vessel catheter, and said catheter body. A base where an outer diameter is almost constant 
to a longitudinal direction, and becomes it from said inner tube and said outer tube. Pars intermedia which 
consists of said inner tube which it is extended toward the direction of a tip of a catheter body from a tip of this 
base, and the outer diameter dwindles toward the direction of a tip at least, and said outer tube, It is extended 
toward the direction of a tip of a catheter body from a tip of this pars intermedia, and comprises a tip part which 
consists of said outer tube which the outer diameter dwindles toward the direction of a tip, Near the boundary 
part of said base and said pars intermedia, and in [ apply to said tip part from said pars intermedia, and the 
flexural rigidity of a catheter body gradually decreases, and ] near the boundary part of said pars intermedia and 
said tip part, A vessel catheter currently forming the smooth surface where an outside surface of a catheter 
body continued, respectively. 

[0016](2) A vessel catheter given in the above (1) which an outer diameter of said inner tube in said pars 
intermedia dwindles toward the direction of a tip. 

[0017](3) A vessel catheter the above (1) which thickness of said outer tube in said tip part dwindles toward the 
direction of a tip, or given in (2). 

[0018](4) A vessel catheter the above (1) whose rates of bending flexibility of said inner tube \ASTM D /yu. 16 
**) are 1 500-1 5000 kg / cm 2 thru/or given in either of (3). 

[0019](5) A vessel catheter the above (1) by which said inner tube is constituted from a polyamide elastomer 
thru/or given in either of (4). 

[0020](6) A vessel catheter the above (1) whose rates of bending flexibility of said outer tube in said tip part 
(ASTM D-790, 23 **) are 5-1500 kg / cm 2 thru/or given in either of (5). 

[0021](7) A vessel catheter the above (1) by which said outer tube is constituted from a polyester elastomer 

thru/or given in either of (6). ... 4 *u 

[0022](8) A vessel catheter the above (1) with which an outside surface of said catheter body is covered with 
hydrophilic polymer material thru/or given in either of (7). 



[Translation done.] 



http://www4jpdUnpit.gojp/cgi-bm^^ 



2010/09/17 



JP.05-253304.A [OPERATION] 



1/5 ^-V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**#* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 

[Function]The vessel catheter of this invention A rigid inner tube with a high main part of a catheter body, Since 
it comprises a double tube which combined the rigid low outer tube compared with this, an outer tube carries out 
predetermined length projection from the tip of an inner tube further and the flexible catheter tip part is formed. 
Not to mention the usual artery and vein whose path is comparatively large, pushing nature, conformity, and 
kink-proof nature outstanding in a detailed and complicated blood vessel like a cerebral blood vessel or other 
peripheral vessels, for example are demonstrated, it has positive selectivity in vascular bifurcation, and safety is 
also still higher. 

[0024]When it furthermore explains in full detail, in the vessel catheter of this invention the portion of double 
tube structure, It comprises a base where the outer diameter of a catheter body is almost constant to a 
longitudinal direction, and pars intermedia which the outer diameter of a catheter body dwindles toward the 
direction of a tip, Comprise only an outer tube more flexible than pars intermedia to the tip side, and since the 
tip part which an outer diameter dwindles toward the direction of a tip is formed, it applies to pars intermedia 
from a base, The outstanding pushing nature and torque convectivity are demonstrated, it applies to a tip part 
from pars intermedia, the outstanding conformity over the guide wire inserted in the blood vessel crooked since 
the rigidity of the catheter body decreased continuously over the whole region mostly is demonstrated, and also 
bending (kink) is prevented. 

[0025]In this case, in pars intermedia and a tip part, since the outer diameter is gradually decreasing toward the 
direction of a tip, the insertion nature at the time of pushing in a catheter in a blood vessel (performance 
traverse) and the selectivity in vascular bifurcation are high. In the boundary part of a base and pars intermedia, 
and the boundary part of pars intermedia and a tip part, since the outside surface of a catheter body forms the 
continuous smooth surface without a level difference, respectively, there are few stimuli to a blood vessel and 
they do not do damage. 

[0026]So that the outer diameter of the inner tube in pars intermedia may gradually decrease toward the 
direction of a tip, That is, the rigid abrupt change and stress concentration in said boundary part are lost, and it 
becomes difficult to produce a kink by forming the outside surface of an inner tube in tapered shape by adjusting 
appropriately the elastic modulus of an inner tube and an outer tube with selection of material or a size again. 
Since rigidity is comparatively high near a room temperature, and especially the inner tube that comprised a 
polyamide elastomer or a polyester elastomer is excellent in pushing nature and becomes flexible near body 
temperature, it adapts itself to crookedness of a blood vessel well, and flattery nature and kink-proof nature 
increase further. 

[0027]Safety increases much more, without contacting blood etc., carrying out formation in the lubricous 
surface, and the operativity within a blood vessel improving further, and damaging a blood vessel wall, when the 
outside surface of a catheter body is covered with hydrophilic polymer material. 
[0028] 

[Elements of the InventionjHereafter. this invention is explained in detail based on a good example shown in an 
accompanying drawing. A top view in which drawing 1 shows an example of an entire configuration of a vessel 
catheter of this invention, and drawing 2 are drawings of longitudinal section expanding and showing composition 
near the tip part of a vessel catheter shown in drawing 1. By drawing 2, in order to understand easily, especially 
a diameter direction of a vessel catheter is expanded and it is shown typically. 

[0029]As shown in drawing 1, the vessel catheter 1 of this invention comprises the catheter body 2 and the hub 
1 1 with which the end face 21 of this catheter body 2 was equipped. The lumen 3 is formed in an inside, covering 
the catheter body 2 at the tip 22 from the end face 21. This lumen 3 serves as channels, such as a drug 
solution. 

At the time of insertion in a blood vessel of the vessel catheter 1, a guide wire is inserted in in the lumen 3. 
The hub 11 functions also as a grasping part at the time of functioning as inlets, such as a drug solution into the 
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lumen 3, and a loading slot of said guide wire, and operating the vessel catheter 1. 

[0030]As shown in drawing 2, double tube structure which consists of the outer tube 5 which the catheter body 
2 was stuck to the main part on an outside surface of the inner tube 4 and this inner tube 4. and was joined is 
made. The inner tube 4 comprises a rigid large material comparatively. 
The outer tube 5 comprises a comparatively flexible material. 

The catheter body 2 comprises the base 6, the pars intermedia 7, and the tip part 8 sequentially from the end 
face 21 side. Among these, the base 6 and the pars intermedia 7 are making said double tube structure, and the 
tip part 8 comprises only the outer tube 5. 

[0031]In the base 6, an outer diameter of the catheter body 2 is almost constant to a catheter longitudinal 
direction. It is preferred that an inside diameter (diameter of the lumen 3) of the catheter body 2 is almost 
constant similarly. 

[0032]ln the pars intermedia 7. an outer diameter of the catheter body 2 is gradually decreasing toward the 
direction of the tip 22 (henceforth the direction of a tip). In the pars intermedia 7. it is preferred that an outer 
diameter of the inner tube 4 gradually decreases toward the direction of a tip, and, as for an inside diameter of 
the catheter body 2. it is still more preferred that it is almost fixed to a longitudinal direction. Thereby, thickness 
of the inner tube 4 becomes thin gradually toward the direction of a tip, and the rigidity also decreases 
continuously. 

[0033]The inner tube 4 lacks and the tip part 8 comprises only the outer tube 5. In this tip part 8, an outer 
diameter of the catheter body 2 is gradually decreasing toward the direction of a tip. thickness of the outer tube 
5 like a graphic display, in the tip part 8, in order to make regularity or its percentage reduction low for a 
diameter of the lumen 3 and to improve the insertion nature of a guide wire although it may be about 1 law at a 
catheter longitudinal direction, It is preferred that the outer-tube 5 whole region or a part of thickness gradually 
decrease toward the direction of a tip. It is advantageous also to decreasing the rigidity of the tip part 8 
continuously in the direction of a tip to have such composition, and it is preferred also for improvement in 
conformity and safety. 

[0034]As it is indicated in drawing 2 as a cone angle of an outside surface of the catheter body 2 in the pars 
intermedia 7, and a cone angle of an outside surface of the catheter body 2 in the tip part 8, it may be the same 
or may differ. In the boundary part 9 of the base 6 and the pars intermedia 7. the smooth surface (for example, 
field which curves to a catheter longitudinal direction) where an outside surface of the catheter body 2 
continued is formed, and a level difference is not formed substantially. The boundary part 9 is prevented also 
from that there are few stimuli to a blood vessel and they also do damage to a blood vessel wall on the occasion 
of catheter implantation by this, and being prevented, being caught when passing through a loading slot of a 
catheter implantation instrument like a sheath moreover, and wearing out. 

[0035]Also in the boundary part 10 of the pars intermedia 7 and the tip part 8, since an outside surface of the 
catheter body 2 forms a successive surface and a level difference is not formed similarly, the same effect as the 
above is acquired. When a cone angle of an outside surface of the catheter body 2 in the pars intermedia 7 
differs from a cone angle of an outside surface of the catheter body 2 in the tip part 8, It is preferred that an 
outside surface of the catheter body 2 in the boundary part 10 forms the continuous smooth surface like said 
boundary part 9. 

[0036]As a component of the inner tube 4, for example Polyolefines, such as polypropylene and polyethylene. 
Polyester, such as polyamide, polyethylene terephthalate, and polybutylene terephthalate, Fluororesin, such as 
polyurethane, polyvinyl chloride, polystyrene system resin, and an ethylene-tetrafluoroethylene copolymer, 
Although it is usable in resin which has various flexibility, such as polyimide, and various elastomers, such as a 
polyamide elastomer, a polyester elastomer, and a polyurethane elastomer, Also especially in it, a polyamide 
elastomer or a polyester elastomer is preferred, and a polyamide elastomer is more preferred. By using such a 
material, rate of bending flexibility optimal as the inner tube 4 is obtained, and solvent resistance is high, and it 
excels in kink-proof nature etc. Since rigidity is comparatively high near a room temperature, and a polyamide 
elastomer and a polyester elastomer are excellent in pushing nature or torque convectivity and become flexible 
near body temperature, after inserting in the inside of the body, it gets used better in crookedness of a blood 
vessel, and flattery nature and kink-proof nature increase further. 

[0037]With a polyamide elastomer, here, for example Nylon 6, the nylon 64, Nylon 66, Nylon 610, Nylon 612, Nylon 
46, the nylon 9, NANAIRON 11. Nylon 12, N-alkoxy methyl denaturation nylon, Various aliphatic series or 
aromatic polyamide like hexamethylenediamine isophthalic acid polycondensation polymer and METAKISHI roil 
diamine adipic acid polycondensation polymer is used as a hard segment, A block copolymer which uses polymer, 
such as polyester and polyether, as a soft segment is typical, In addition, they are polymer alloys (a polymer 
blend, graft polymerization, random polymerization, etc.) of said polyamide and resin which is rich in pliability, a 
thing which elasticity-ized said polyamide with a plasticizer etc., and a concept also containing these mixtures 
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[0038]As for said plasticizer, it is preferred to use what is hard to be extracted in a solvent, blood, etc. With a 
polyester elastomer, saturated polyester, such as polyethylene terephthalate and polybutylene terephthalate, A 
block copolymer with polyether or polyester is typical, in addition are what elasticity-ized these polymer alloys 
and said saturated polyester with a plasticizer etc.. and a concept also containing these mixtures further. 
[0039]Various additives, such as an alloy-ized agent, a compatibilizer, a hardening agent, a softener, a contrast 
medium, stabilizer, and colorant, may be blended with said polyamide elastomer or a polyester elastomer if 
needed. In this case, it is preferred that an addition ingredient uses what is hard to be extracted in a solvent, a 
drug solution, blood, etc. Although construction material of the inner tube 4 is usually made the same along with 
the longitudinal direction, the presentation may change with parts if needed. 

[0040]As a component of the outer tube 5, they are polypropylene and polyethylene (especially), for example. 
Polyolefines, such as low density polyethylene and an ethylene-vinylacetate copolymer, Although it is usable in 
resin and an elastomer which are rich in the various pliability of said polyamide elastomer, said polyester 
elastomer, a polyurethane elastomer, soft polyvinyl chloride, a polystyrene elastomer, a fluorinated elastomer, 
silicone rubber, latex rubber, etc., Also in it, since it is the same as that of the above especially, a polyamide 
elastomer or a polyester elastomer is preferred, and a polyester elastomer is more preferred. 
[0041] Although construction material of the outer tube 5 is usually made the same along with the longitudinal 
direction, the presentation may change with parts if needed. Generally, objective flexural rigidity is expressed 
with a product of the rate E of bending flexibility, and section second-moment I. Section second-moment I of a 
catheter body which is a cylindrical tubular body is determined from outer diameter D Q and inside diameter D jr 

and is shown by formula with the one following. 

[0042] 

[Equation 1] 

u (Do<-Di 4 ) 

I = 

6 4 

[0043]That is, rigidity also becomes high as outer diameter D Q becomes large, and, so that the difference of 
outer diameter D and inside diameter D ; is [ outer diameter D o ] larger in a fixed case. Since the tendency for it 
to be regulated by the blood circulatory system and technique which apply [ in the case of a vessel catheter ] 
the outer diameter and inside diameter of the catheter body 2 in many cases, and for the difference of an outer 
diameter and an inside diameter to become small experientially is shown, the rigidity of a catheter body becomes 
low and becomes disadvantageous for bending prevention. Therefore, in order to obtain required and sufficient 
rigidity, it is preferred to perform material selection on the basis of the rate of bending flexibility of material. 
[0044]In this invention, the rigidity of the base 6 and the pars intermedia 7 is mainly pushed in, and influences a 
sex and torque convectivity. 

The most is left to the rigidity of the inner tube 4. 

The rigidity of the tip part 8 mainly influences flattery nature and ****** resistance (pressure to the blood 

vessel crooked especially). 

It is equal to the rigidity of the outer tube 5. 

And the rigidity of the inner tube 4 and the balance with rigidity of the outer tube 5 influence kink-proof nature 
greatly. Since it is such, it is required to make flexural rigidity of the inner tube 4 and the outer tube 5 into a 
proper value, and, specifically, it is preferred to consider it as the following ranges. 

[0045]As for the rate of bending flexibility of the inner tube 4 (ASTM D-790, 23 **), it is preferred that they are 
1500-15000 kg / cm 2 , and it is more preferred that they are 2000-8000 kg / cm 2 . If pushing nature and torque 
convectivity are inferior in this being less than 1500 kg / cm 2 and 15000 kg / cm 2 is exceeded, The conformity 
over a guide wire worsens and the load to a flexible blood vessel wall increases, and moreover, a rigid difference 
with the tip part 8 becomes large, and it becomes easy to produce a kink in the boundary part 10. 
[0046]As for the rate of bending flexibility of the outer tube 5 and the outer tube 5 especially in the tip part 8 
(ASTM D-790, 23 **), it is preferred that they are 5-1500 kg / cm 2 , and it is more preferred that they are 300- 
800 kg / cm 2 . The power and torque which are pushed in from the base 6 as this is less than 5 kg / cm 2 become 
are hard to be transmitted up to the tip 22 neighborhood, The rigid difference of the pars intermedia 7 and the 
tip part 8 becomes large, if it becomes easy to produce a kink in the boundary part 10 and 1500 kg / cm 2 is 
exceeded, the conformity over a guide wire will worsen and the stimulus given to a blood vessel wall will become 
large. 
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[0047]As for the difference of the rate of bending flexibility of the inner tube 4 and the outer tube 5 (ASTM D- 
790. 23 **), it is preferred that they are 100-14000 kg / cm 2 grade, and it is more preferred that they are 100- 
6000 kg / cm 2 grade. In this Description, the rate of bending flexibility of an inner tube or an outer tube means 
the rate of bending flexibility of the material which constitutes an inner tube and an outer tube. In this invention, 
the junction to the inner tube 4 and the outer tube 5 f It is made as [ stick / the peripheral face of the inner tube 
4 and the inner skin of the outer tube 5 ] f and as the method. For example, the method of pasting up the inner 
tube 4 and the outer tube 5 with adhesives or a solvent, the method of welding the inner tube 4 and the outer 
tube 5 (for example, thermal melting arrival, high frequency weld), the method of expanding the outer tube 5 with 
a solvent and inserting the inner tube 4, or the method of forming the inner tube 4 and the outer tube 5 in one 
by 2 color extrusion molding is mentioned. 

[0048]In this invention, although the size in particular of the catheter body 2 is not limited, in the case of the 
vessel catheter used inserting in a cerebral blood vessel, for example the overall length of the catheter body 2. 
About 50-200 cm, about 70-150 cm is especially preferred, as for especially the length of the pars intermedia 7, 
about 10-20 cm is preferred about 5-30 cm, and, as for especially the length of the tip part 8, about 10-20 cm is 
preferred about 7-35 cm. In such a range, the balance of the flexural rigidity of each part of the catheter body 2 
becomes good, and the effect mentioned above is demonstrated effectively. As for the size of the same 
viewpoint to others in the base 6, the pars intermedia 7. and the tip part 8, it is preferred to consider it as the 
range shown in the following table 1. 
[0049] 
[Table 1] 

g| 1 (JIMS : mm) 







■fF»7 






0.6 —2.0 
(0.7 —1.2 ) 


0.5 —1.6 * 
(0.7 — 1.0 ) 


0.3 —1.0 * 
(0.6 —0.9 ) 




0.2 — 1.6 
(0.3 —0.9 ) 


0.2 — L.3 
(0.3 —0.7 ) 


0.2 —0.7 * 
(0.3 —0.6 ) 




0. 05~0. 3 
(0.05—0.2 ) 


0.03—0.3 
(0. 05— 0. 15) 


0.05— 0.3 
(0.05—0.15) 




0.05—0.5 
(0.08—0.3 ) 


0. 025—0.25* 
(0.01—0.2 ) 





[0050]What the outside surface of the catheter body 2 is covered for with the hydrophilic (or water solubility) 
polymeric material in this invention (not shown) is preferred. Thereby, when the outside surface of the catheter 
body 2 contacts blood or a physiological saline, a coefficient of friction decreases, lubricity is given, the 
slidability of the catheter body 2 improves much more, and, as a result, pushing nature, conformity, kink-proof 
nature, and safety increase much more. As hydrophilic polymer material, the polymeric material of following 
nature or composition or its derivative is mentioned. 

[0051]The example of a <naturally-ocurring-polymers substance> 1 starch system : Carboxylmethyl starch, The 
example of dialdehyde starch 2 cellulose type : CMC. MC. HEC, HPC3 tannin, the exampleitannin of a NIGUNIN 
system, the example:alginic acid of a NIGUNIN 4 polysaccharide system, gum arabic, guar gum, tragacanth gum, 
the example of TAMARINTO kind 5 protein: Gelatin, casein, glue, collagen [0052]example of <synthetic water 
soluble polymer> 1PVA system: — example of polyvinyl alcohol 2 polyethylene-oxide system: — polyethylene 
oxide. Example of polyethylene-glycol 3 acrylic acid series :. Example of a.sodium-polyacrylate 4 maleic- 
anhydride system :. Example of methyl vinyl ether maleic anhydride copolymer 5 phthalate system :. example of 
! polyhydroxyethyl phthalic ester 6 water soluble polyester: — example of polydimethyl roll propionate ester 7 
ketone aldehyde resin: — example of methyHsopropyl-ketone formaldehyde-resins 8 acrylamide system: — 
example of polyacrylamide 9 polyvinylpyrrolidone system:, example of PVP10 polyamine system: — example of 
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polyethyleneimine 1 1 poly electrolyte: — the polystyrene sulfonate 12 — in addition to this — example: — 
water-soluble nylon [0053]But especially A cellulose type polymeric material (for example, 

hydroxypropylcellulose), [ among these ] A polyethylene oxide system polymeric material (polyethylene glycol). A 
maleic anhydride system polymeric material (for example, a maleic anhydride copolymer like a methyl vinyl ether 
maleic anhydride copolymer), Since a low coefficient of friction is obtained stably, an acrylamide system 
polymeric material (for example, polyacrylamide) and water-soluble nylon (for example, AQ-nylon P-70 by Toray 
Industries, Inc.) are preferred. If it is not limited to a water-soluble thing but the above-mentioned water soluble 
polymer substance is made into basic constitution as a derivative of the above-mentioned polymeric material, 
there is no restriction in particular, and even if insolubilized, there is flexibility and it should just carry out water 

to a chain. , 
[0054]For example, the esterification material obtained by condensation of the above-mentioned polymeric 
material, addition, substitution, oxidation, a reduction reaction, etc., A salt, an amidation thing, an anhydride, a 
halogenide, an etherifi cation thing, hydrolyzate, An acetalization thing, a formal ghost, an ARUKI roll ghost, the 
4th class ghost, a diazotization thing, A hydrazide ghost, a sulfonation thing, a nitration thing, an ion complex; A 
diazonium group, An azido group, an isocyanate group, an acid chloride group, an acid anhydride group, an imino 
carbonic ester group, A bridge construction thing with the substance which has two or more reactive functional 
groups, such as an amino group, a carboxyl group, an epoxy group, a hydroxyl group, and an ARURAHIDO group; 
copolymer with a vinyl compound, acrylic acid, methacrylic acid, diene series, a maleic anhydride, etc., etc. are 
mentioned. 

[0055]In order to fix such an enveloping layer of hydrophilic polymer material to the outside surface of the 
catheter body 2, it is preferred to carry out by carrying out a covalent bond to the reactive functional group 
existed or introduced into the inside of the outer tube 5 or the surface of the outer tube 5. Thereby, the 
continuous lubricative surface can be obtained. The reactive functional group existed or introduced into the 
inside of the outer tube 5 or the surface, As long as it reacts to said polymeric material, it joins together thru/or 
constructs a bridge and it fixes, what kind of thing may be used, A diazonium group, an azido group, an 
isocyanate group, an acid chloride group, an acid anhydride group, an imino carbonic ester group, an amino group, 
a carboxyl group, an epoxy group, a hydroxyl group, an aldehyde group, etc. are mentioned, and an isocyanate 
group, an amino group, an aldehyde group, and an epoxy group are especially preferred. 

[0056]Although the average molecular weight in particular of the hydrophilic polymer material in this invention is 
not limited, its about three to 5 million thing is preferred. Thereby, lubricity is high, and it is moderate thickness, 
and a lubricating layer with a moderate degree of swelling at the time of water is obtained. Especially although 
the thickness in particular of the lubricating layer by such hydrophilic polymer material is not limited, it is 
preferred to be referred to as about 1-30 micrometers about 0.1-100 micrometers. What is indicated to JP.53- 
106778A US,4100309,B, JP.60-259269A and JP,1-33181,B is applicable to the presentation and coating 
method of hydrophilic polymer material in this invention, for example. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example]Hereafter, concrete working example of this invention is described. 



[Translation done.] 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 
[Drawing 1]It is a top view showing the example of composition of the vessel catheter of this invention. 
[Drawing 2]It is drawing of longitudinal section which expands the composition near the tip part of the vessel 
catheter shown in drawing 1, and is shown typically. 

[Drawing 3]It is drawing of longitudinal section which expands the composition near the tip part of the vessel 
catheter of a comparative example, and is shown typically. 
[Description of Notations] 

1 Vessel catheter (this invention) 

V vessel catheter (comparative example) 

2 Catheter body 

21 End face 

22 Tip 

3 Lumen 

4 Inner tube 

5 Outer tube 

6 Base 

7 Pars intermedia 

8 Tip part 

9 and 10 Boundary part 

11 Hub 

1 2 Catheter body 

14 Inner tube 

15 Outer tube 

16 Base 
18 Tip part 
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DRAWINGS 



[Drawing 1] 

a 7 




[Drawing 2] 
i 




[Drawing 3] 
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[0 0 l 2] $fc, U±fc*lffci5ftilil«*T-f7l/ 



(3) WHT5-2 5 3 30 4 

4 

[00 l 3] 

S&ttEtftu #fcllBS©ifaWK:«-r 

t a LfcifQi a r— f^*a«-r* c t 

So 

[00 l 4] 

[SIS«»ftt5fci6<D™ c©J;9%im, TIB 

io (D ~ (8) ©*awicj:o»j«sn*o 

[oo is] en rt«fcBrts©*MBic«rr*tt 

* r~f /l/TSoT, KiI2*T-r/V#ttHu fl&tfg 

g&iU ^»Ojfe^&*r-r;l/*tt:0$ySWlRlKlflI 

oT**Fr*3013rtffcJ:tffMBWi * 0 fc*fl8* 
20 K*ia»©^(B* , 5* , f-f-/V*#Oft*l#lRlK:i^ 

ot&g^n, *ows*«ftig*ifliK:^oT»f*'rs 
[ooi6] (2) met)mnK:«(t«tiiemron 

g*^Jfe*ittflftlKlRlft»-3T««t*±IB (1) KE*©lfil 
30 iAf-f/l/o 

[0 0 17] (3) mHB5tWcfe(tSmiIB^f<0i? 
S^JfettKFiqjKlRj^-aTJIrWfSlE (D Sfcti 
(2) \am.<DMgi3f-T)\<<, 
[0 0 18] (4) |WBrtl©lfl|lfWt$ (ASTM 
D-7 9 0, 2 3T) *M 5 00-1 5 000kg/cm z 
T'SS±IB (1) 4^1 (3) <D^?nfrlzEWL<OtfBm 
ijf- r;k 

[00 19] (5) WErt**^U75KX7^hv 
-T«fiRStlTO^±E (1) *V^b (4) ©V-fftfr 
40 KiElOifilS A r-fvk 

[0 0 2 0] (6) BufB5fe^a5lCfe^5fufB^B©ft 
tf»1t$(ASTM D-7 90, 2 3°C) ^5-1 5 
0 0 kg/cm' T'£5±fB (1) fcl^L (5) ©Vfn*^C 
IBl©lfilWA7 : --r;l/o 

[0 0 2 1 ] (7) niiEmtfXVxZTJlXyZ h 
T-T*«JS**iT^5±E (1) 4^1 (6) ©V>"ftl 
^tcIB^©ifilW* r-r/W 

[0022] (8) B«f3*T— T)v*w<m%mim 

*ttffi»?*aTHt>ftTlr^±E (1) fc^U (7) 
50 ©^1*n/)McfB«©ifiif *r-r;k 



(4) 

5 

[00 2 3] 

[ftffl] *%W<Dmtl7—TM*s #T-r;l/*fcO 

at fc*ffl*Sfc#fc2iST*«ijSi£ft, se>eAt© 

[0 0 2 4] SSfctBStSi:, *«W©jHlS*r-r 

jSSftTV5fci&, SaHF6*H»K:frttTtt, gftft 
IcfrtfTtt, *08tf^fcbfc9#r-r/V*{*®M 20 

ttWMWte«*"f*o'p» ®*Lftjfa§fcSASftft 

[0 0 2 5] W^tftMcfcvm n 

*jlii*rtKlfLj&A/TffT<l»0«Hitt Gtfrtt) fe<fct>* 

I$bftfta&£frftgffi£^$Lri,<<5<oT*, iMf^o 30 
[0026] set, tnwcftJtirtffoJWfcWW 

*f-/<ttfc»j*t*ei:fcJ:oT, «ft*WW8fl 
fcC 4oT, ME«ll!«TOMtta>flitt«:S{b^Ail 

>fitfft<ft9, *y^*^u»<a*. wc, #V7S 

[0 0 2 7] $fc, *r—f ;l/*f*OWSiii*«*ft» 

frti*««ts «:*:«»*<, e^tt^-ststsso 

[002 8] 

&-3^xmm\cmmz>o m 1 «, #fnp§©iflig#r- 

r/l/flttt^flJfc/TVfTSS, 1212 (4, ^lE^tJfQ 50 



#53^5-2 5 33 0 4 

6 

[0 0 2 9] 0 1 C^tiSE, #8W©lfilg A r-r 
/H1J, jtjf— f/l/#f*2 fc, C<D*T— f;l/*#2(D 
S4S2 lC8»«nftM7! 1 fcT'fltlSSftTV*. * ■ 
r-r;V*# 2 14, ^©13182 1 fr6Jt*S2 2fcfr»*T 
rt»EBE3*«»di*nTV*. C©fK3f4, HfS^ 
©8KBi:ftSt>©Tfc9, Jhflf* r-r ;H ©fog's© 

;WK7^+-©»APfcl/T«tBU Sfc, ifagAr 
[0 0 3 0] 02tCjjVf<fc9{C> *r—f;W*# 2 14, 

4(4, ttl$WH"JttcOAtV«T«?nTi30, ftg 
5(4, JtWWUWtWRTflWl^tiTV^. *fc, *r 
-r;l>*#2tt, S«2 HBHA^JiC g$6, ^ISSP 

7*j:t;jfe«s»8"e«/K*nrif^o cnsoss, a 

6 fc* tf tfffflSB 7 ituIB 2 «g*8ig£ft LTfc 9 , ft 
fflg|58(4, n«5 0*T?«JS**lT^5o 
[0 0 3 1] SW6K*J^Tt4, *r-r;!/*ft2<Dn 

-r;l/*<*2<DrtS (WK3©ita) fePWKtttf-S 

[0 0 3 2] ff!|affl57lC:fcVvft4, *r-r;U*<*2© 
najWfe*2 2©»iRi (UT, ftffi73(R)i:i/^) (cipjfr 

fC(4, *f-r;U*» 2 OrtS(4ft^lRjC«lf-S"e 

[0 0 3 3] £1888(4, rt«4^«L, ^15©* 
■efllJSSftT^So t<DJt«ggS8K:*^Ttt, *r-r 
/I/*ft2©J1«6^*lfilKlq|ft»-3T«Kl/Tii''5. S 
ft, jyttP8fc*V^T, ft«5<DU£{4, gl/TsOJ:? 

SE3©il^-^ft«^«>^{£< LT, *V 
K7-f+-©»att*lSl±t*ft*fc:, n*5^«Sft 

tt-aw)B*3Wtis*iRjKisi^oT»[«-r5o««»s u 

\\ ft*, C©ck9ft«fi)ct-r5i:fc{4, ft4S^8©BiJ 

[0 0 3 4] ft*, tf lagp 7 tcfcnt 5 A r-r 2 
©^*®©r-^ftlSt, 5fe^gP8K*{t5Ar-ryV 
*ft2©^Bfl©f— 0 2 C^t J: 9 K El 



7 

^AtcWtttSiD «Mtl/t*»>, jdOSKSHlJWR 
ASim^. CftK&O. *r~f/MfAfc:lRLT 

m^mm^ < , ta.wfiMK.mm5x. s c 1 1 

[0 0 3 5] £fc, «fiaS7tJt«»8i:©«»aiJl 0 
Cfiir^Tt, BfflHc, *r-r ;!/*(* 2 onSBi^HJ! 10 

[0 0 3 6] rt«4©*JS*R*fcl,Tfi> 0J*tf, #U 

7ntfuy, sKuxf-i/>Jso*y*u7'< , v» ssyr 

3K, jtfyxf-l/yrl/7*l/-K #y 7*1^x1/ 20 

aipraitswtswiB^ #u75kx5*kt-, * 

iJxXr;VxvXhv-, tfy^U^yxvXhT-^ 
©Six?* hv-jW^fflRlffiT?**^ *©&frT'fc 
WC, #U7S Kx5Xhv-$fcli#yx*f7kr7 

LTMtttttfWMWfi&tU Sfc, BfflWffiW 30 
<> H*:>*tt*lc«iTV*. Sfc, jffUZSFx? 

[003 7] CCT% ^y72KxvXh^-i;tt, 

i-sfuvs, tJuyQA^ +Jay66, +<{ 
ny6 l 0, t<fuye l 2, 7Mny4 6> t-fov 
9, t+Juyi u tJuyi 2, N-7;lo*-y* 40 
f;HttWny, 'vWf-Uy*772y-'f 77* 

msm&ir&mmmm* rzummxv 73 f*» 

-F-fe^yhtU #yx7vf/k #yx— f/m© 
#y?-%y7Hr^>hfct57oy^ftl^ft^ 
ttgWT'&9> *©fflu 8&IBsM75KfcflMMIIcStf 

Ms* ?y truism «WE#y75F*Rra»w 
atx-feSo 50 



#H¥5-2 5 3 30 4 

8 

[0 0 3 8] BUfEnfSISKi, jg^lfil^T-atH 
£*Utt,*fc©*ffl^S©tf»3:U\, tf'JxXr 
;H77h^-t»< tfyxf-Ui/f^^-K # 
y7f-l/VrU7*U-h«©filn#yxzf-;l/i:, # 
yx-fvl>*fctt#yxx7/]/fc©7ny*£fi£#tf 

rcawca&o, *©ffi> cn6©d?y^-7P-i' j f»Hufa 
m«y xxr/i/*Ria#j9T?(wi{kLfc«>o, $ 

14, cft5©ig£to£fc3trift£T**. 
[0 0 3 9] ffi!E#y75KX7;Uv-$fcti: 
^i;xXr;l/Xv7Nhv-fi:«, &gfc£i;» 7a^{fc 

si, mum, mum, mwi mm, kjsh, *& 

^©&B»tatt*ESi,Tfc«fc^o c©*£. Sin* 

*©*§/£#S*-3T^TiJ:V\, 

[0040] ttssoajstrntLm w*tf, *y 

y) , xf-uyHffl^x^ai^fracjKy*!^ 
y, WE*U75 KxvXbv- HE*UxX^x 

vxhv-, tfy^u^yx^xh-?- wt^yjafb 

e-;K *yx^Uyx5Xhv-, 7vIfX7Xh 

•7-, i/ijn-y^L, 7ry*^=ri»^osani«tt 
fcltyfflfll^x^Xhv-A^fflpIlgT-SSA^ 

h^-£fctt#yxxx;l/X7Xh^-*W£L<> si? 

[0 0 4 1] $fc» nS5©MS«, Its ^©ft^T? 

[00 4 2] 

[Si] 

7t (Do--Di 4 ) 

I = " 

6 4 

[0 0 4 3] tfcfcS, niD. #*#<iMltfJ3:SB 
/KDif£, Ar-r;l'*<*2©nSfc<J:0 : ^g(i, ^< 

tt80iBit:r9Ht**8$ t ©«W$ 
[0 0 4 4] *^tC*5^T, 18156**0**^7© 



(6) 



5-2 5 3 30 4 
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Sfttfcl(llf'\OEi) *&&**fc0T**9» ft 
*5©WttlcSPUV\ *l/C> fit 4<D»lttfcftW5<D 

©*$*cfc*»6, rtS4**tfnS5 0ift»fW1t*a 

[0 0 4 5] rtS4C|fttf?Wt* (ASTM D-7 9 
0, 2 3°C)te> 1 5 0 0-1 500 0 kg/cm' T'&$<0 
4W*L<, 2 00 0~8 0 00kg/cm 2 T'*5©^ck»3 
«FSU\ Cfttf 1 5 0 0kg/an 2 *?rC'&3i:, 
*tt * h ;1/ * fntttib^ 0 > 1 5 0 0 0 kg/cm 2 £iS* 3 

<om±t<ao, mm i o-c**v*tf£t;^<& 

[0 0 4 6]ftW5, ttfcft«W8fc*5tt*ttS5<Dlfll 
tf3*tt*(ASTM D-7 9 0, 2 3"C) 5-1 
5 0 0kg/cm 2 T'£3<Dtf#3:L<> 300~800kg/c 
m 2 T**0«« J: 0»$ U\ Ctl* 5 kg/cm 2 *jiT**5 
19$6fr5©J¥L&tf;W/V*tf5fc«2 2tt&3; 

•3, 1 5 00kg/cm 2 £jS*5£\ ^ K"7-ft-£;ttf 

So 



* [0 0 4 7] rtS4 fcftf 5fc©fttf5ftt3i (A 
STM D-7 9 0> 2 Ogtt, 100-14 0 
00 kg/cm 2 e*T**OjWff*t<, 10 0-6 00 0 
kg/an 2 ggT*£3©aUDff£U\, 

ma*, rt«4fcns5k*«at#j*ft«}SfflKa: 
io s&s-rsm rtW4tns5i:*i!« (ffl*tf, $ 

TrtS4*»Atsm */cttrti4i:ni5fc*2 

[0 0 4 8] #»Wfc*^T* *r-r;l/*<*20^S 

tt, 5 0-2 0 Ocnigg, fcfc 7 0- 1 5 0cmggtf# 
SL<, (Mffl»7<DgSI4, 5~3 0cmgg, 1 0 
~2 0cmgg*WSt<, ft»8<Dfi2f*, 7-3 5 
20 cmgJt, #K 1 0-2 OaSKtfffSU*. C ©£ 3ft 

[00 4 9] 



i 



(ijMi : mm) 









W8 


ft 3 


0.6 —2.0 
(0.7 -1.2 ) 


0.5 —1.6 * 
(0.7 -1.0 ) 


0.3 —1.0 * 
(0.6 —0.9 ) 




0.2 —1.6 
(0.3 —0.9 ) 


0.2 —1.3 
(0.3 -0.7 ) 


0.2 —0.7 * 
(0.3 —0.6 ) 




0.05—0.3 
(0.05—0.2 ) 


0.03—0.3 
(0.05—0.15) 


0.05— 0.3 
(0.05—0.15) 




0.05—0.5 
(0.08—0.3 ) 


0.025-0.25* 
(0.01—0.2 ) 





[0 0 5 0] #f^T'«> Af-f**fl:20niB 



50 SzkttflSiHHSSfcbm WTCfc^ft^Sfett^ 
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[oo5i] <mmmn> 

1) tV~?V% 

y 

2) -tJlv-ZJk 

ffl: CMC. MC, HEC, HPC 

3) *yxy, =.V-y% 
m:*y-y, -f-y 

4) 

hiSL, 9V)yhm 
5) #y/^H 

m:v?i-y, a-tf-fy, K.frt>, i^-fy 
[oo5 2] <etftom&m?> 

1) PVA& 

fH:sKyex/V7/V3-/V 

2) #Vx?]sy**iMm 

m : #yx^l/>*+*'f F, tfDx^l/y^'Jn-;!/ 

3) 7?l>7l/S?& 
fJ:^U7^V;VBSy-^ 

4) ikvwyll 

ffij : ;l/er/H-f /H7K-7l/^ 

5) 7 

01 : #y fc: Ka*v'Xf-;I/7^;V^xX'r;l/ 

6) 7kjgtt#'Jx7T7V 

«y : #»;^f-;I/o-/V7*ntf*y»xXr/V 

7) frFxr/VrfcHfllB 

W : *f-/W V 7°n tf;V^ h y*)]/L7)W £ FttflB 

8) 7*U>1'73FJR 

9) #UKx/Hfay FV3R 
t&J : P V P 

10) #'J7?y| 

11) jJfJWBH 

flCtfyx^uyzjp**-!* 

12) *©{fi 

[0 0 5 3] Cft&CS^Tffc, -t;Va-7£B5 

#yx^i/y*+*-fF*S5iH ! «« (jpyxf-i/yy 

yn-/w , mi-?Mym&mtt?¥nn * 

+l\,\L - ;l/x— f l/'f y&tta£ft<D<fc 9 ft& 

, 7*U/1/75KJR»#?1W 
#y7*y/P75K) , ny (fl 

*ff, JKUtttlOAQ-^oy P-7 0) tt. <fi^ 
•aMSBW'SSWtefietiiOlffiFS Llr\ Sfc, ±12 



(7) MW5-2 5 3 30 4 

12 

[0 0 5 4] fWfctf, ±E*»?«*o«^ ftfhK S 
& IML J§7cS^T-t#e>n5xxr;Hbft> ttL 7 
= Fftft, toft, nny^tflk x-rMfcitK to 
#8?%, 7-fe*-M:*, *;l/-7-;Wk«I, 7;U*n- 
/WMH, 4 aft*, VTVttfa tK7^hm 771/ 
*yfl», -FnfbW, -Y* y 3^7*1/7 ^7 ; S^7 X / 
x7AS, 7->*Fg, Wy^7*-Fa, »*n«JK 
10 2, BHf&ktlS, ^ 5/K»xt,t;USx 7 5/S, * 
;l/^*5/;l/S> x#*S/8, TkSS, 7;l/7kFI^ 

[0 0 5 5] CO J; 5 ft, «*tt»$mwi0««l* 
S!:««»^«**«:i:fc:J:0lf3o^»$U\ eft 

20 5 «n* fcttaiBK^fi l % itttmkt n*B6tt«ia 

t§fc©T*£ftlfV\6 , ft5fc<DT*fc<fc<, f J7 s /=-VI* 

I, 7-y'FS, wy->7*-F», »>oy fs, MR 
7K%S. ^=.7^x7t;1/», 75/S, *;I/#*S/ 
/VS, x#*i/g, 7j<S?S, 77Ur k K«»jWWf 6 
ft, flfc>fy5/7*-FS, 75/S, 771/rkFS, 
x#**g;&WSgT*£§. 

[0056] ^mKmmimw^^nmm 

^IClSJgSftft^tf, 3-5 0 07Jgg£D?>© 
30 *>W£U\, cftlciy, MKHfflK, agftJPS-e 
fro^c^c felt § Mg^lgT'fe 5 flttllflW ^ ft 

1#EK£SftftV^, 0. 1 ~ 1 0 0 fti e& ^E 1 
~3 0/idi SSi:"r*OjWff*U\ ftfe, 

itf, »85 3- 1 0 6 7 7 8^, *ffl^fF^4 1 0 

03 09^, 1#BPB6 0-2 5 9 2 6 99, «ftt¥ 1 - 
33 18 l5KB«2ftTVV5J:3fcfc©*iIffl**C 

40 [0 0 5 7] 

fc©«fi^*T***#y 7^ FX57 h^-lcj; Ortf 

4 0JS«(**«!fflt, -77, #yf-h5^f-l/>*+* 
F t # 'J 75 1 UVr U7 ^ U- h i: Oftl^ttT'fel) 

jHU X7T71/X77 hT-lCfc y 5 QjfflgftelBB 
L, C©nW5rtfCmiErtl4«JfAb, Cfte^H* 

50 [0 0 58] ft*5, ffliBrtl4©*if9Ptt* (ASTM 
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D-7 9 0, 2 3t) tt5 0 0 0kg/cm 2 T*£9, i!u!B 

msommm (astm D-790, 23*0 

tt 7 2 0 kg/cm 2 Tffcofc. 8£¥ 1-33181 
fKEttStifc^ttCkO, Blj|S^x-r;I/**2cDn 

*oft, *f--f7V#f*©Si82 l*SSb 

[00 5 9] ftfc, *f— f/I/*f*20*»OTfj56tt, 
OT©19T-£5, 
#T-7-;l/#ft£M : 1 5 0cm 
S$*S : 1 1 0cm 
Sgflftg : 1. Inn 
SSUrtS : 0. 6 5mm 
WISPS* : 2 0cm 

I. lmmfrSO. 9 OmmKiiM 
i£IHI8rt&: 0. 6 5 mm 
WI^ : 2 0cm 

f&StMM&'Q. 9 0mmfr£0. 7 4mmtCifii 
ft&ISgflrtg : 0 . 6 5mmfr5 0. 5 4mmfC»rM 

[0060] otRff) #y^oei/yfcj:9rt*i 4 
mc&omi 5 ©*»&{**«* u c©ttii s^tc 

J:5ft, S951 6* 2 Ml, MBl 8jWH5©*T? 

««*nft*r— f**(* i zzttMbrco ft*>\ co 

*f— f ;U*f* 1 2«, ftilBaJKffiatSW^WLT 
i/>ftv\ c(D*f-fW*l 2©g«lct913£ 
l l £g*LTiWJ©ifiLt#-f-T 

[006 1] ftfc, #r- r/V-*(* l 2©&gfl©\|-)4 

*f—f;l'#*4fi : 1 4 6cm 
m&2 : 1 2 8cm 
ggflftg '• 0. 9 4mm 
ISflrtg : 0 . 6 1 mm 
ft&$SI5fi2 : 1 8cm 
JfctfSMlS: 0. 7 4mm 
ft488|5fl.&: 0. 5 4mm 

[0 0 6 2] ] ±IE^flfc*tfttRW©ifiiS 

Ar-rWcttL, B+y^ttfciKSfcaMc. WTO 
iSfttfftffltfDiSBfcfTofc. nfii«o@^g§art 

T'ifALTS&L, -7?, *f— r;V*f*OlKrtK, 

©g^OftBST'JfAU 3 7°C07j<ctitCT, 71^- 
ft*OiW (WfirtW) %^c*©§a&*Wfil<<fc 

o m% mm u was tKsm t <ommztt n g # 
s uft fc t oagpoiiS^ 1 %&<ow& t ©ft-r^ & e 

mi£ (ffi£B85B) Lfc. 



(8) «M¥ 5-2 5 3 3 0 4 
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[0 0 6 3] *-©*£3l, ±E*f&W©^WH0ifol*r 
— f/l/T-tt, e = 7 l . 0' T?**©lc»U ±EJfc« 
«9©ifilt*r-r;l/T»tt, 9 = 6 4. 1° T'&D, *« 

[0 0 6 4] [UK 2] ±Bf^fcitfJt1^©]Mf 
#f--f7l/*ffii^TttT©i$ftIito^*fft\ JlUB 

F7^+-««aUfc*ai8T, S*J6©Sfil*J:D» * 
10 r-r;l/*tt*»AU *©ftffi£, IgPAifili^iST 
flllllilfti{0*«l»ST'*ALrc. iMOSMOWc*^ 
Tfi, F7-<-* , -©1j1, *r— r7l/©ttjlfc<fctf 

[0 0 6 5] ±iB*^^OHSSWOiMt *r-r/PT* 

© Wl/?£lfeWf a6T&»T% #&g|5fc:fctt5lwt© 

SftT^fc. cOck^ftctfrp), *r-r/HfA©l* 

20 *f— f^ojyswawwffi^sijat 

SS-eOWIIItfflWI (&5#) T'feofco 
[0 0 6 6] cfticttU ±§Bit$0!l©ifol#T-T;l> 

-EWt*iiflettfe*0, »S©*flMilSK:fc^ 
T«, C©<fcdftfcj6#B*TS-3fc e ftoT, £t- 

mi 5^) T**^fc. 

30 [0 0 6 7] 

[»930j»ft] W±aKfc<fc?K, *»9!©iluS*f— 

2MST«<S**IT139, C<D2lfOa5»{i, Af- 

®tT'®f$.2ft, $?>tc, *H»J:9Jfe««l©Jfe*»» 
ti, ^g*WK'T'5*ttftnS-C«<S?ti-CV^fci6, 
JfLfcfttt, JBfliLrcJliiltffASftfe 
40 *V F7^-H:ttf SilGItt, ifaS^S 
gptc *3 -5 S^tt^inJi tfal'\©$ijaA^>ft 

[0 0 6 8] $Tc, *r-r ;l/*#©^iB*«*tt* 
fH^B-CBofcHSfctt* iflilll«K»«iLTIi»fta 

-gtSS?) 0 c©«fc9ft*»W©»«tt, S*^JtKW 
At^il^©l))llR^IIBRfit^ ; 5>A,©Ct > fiajK.«ffiiiltt 
1^* ©<ft©**ifiiS©«k o ft, ftfl^ha < IroftWf 
jaftffifTLfcillilrtCiHRWKfflAtSIBCtW 

so ^icfgjs^n^o 



(9) 

15 16 







frffr 




4 


fill 










u 


ass 




7 








/ U'nIU Hi 




9, 1 0 


mm 




1 1 




l jtoS*^-r;l/ 


1 2 




i ' jfaS*r— f;P (tfclMW) 


10 1 4 




2 ^jf-f;!'^ 


1 5 




2 1 S4S 


1 6 




2 2 ftffl 


* 1 8 






